A significant improvement was observed in functional outcomes and most of physical fitness parameters after septoplasty operation (P < 0.05).
INTRODUCTION
Nasal septum is one of the most essential physiological and supportive structures of the nose. Nasal septal deviation (NSD) causes obstruction of air passages in nostrils, and the nose loses its normal structure and functions due to the sliding of the nasal septum to the right or left side. Trauma, lengthening of birth moment, abnormal pressure during birth moment, and abnormal growth of maxillary bone can cause NSD. The prevalence of NSD in society has been reported as 18.8%-57.6% (1).
The major complaint of patients with NSD is the obstruction of the nose among the most frequent causes of the applications made to the otolaryngology polyclinic (2) . Continuous obstruction of the nose causes breathing difficulties, resulting in breathing through the mouth.
The purpose of NSD operation (septoplasty) is to resolve the symptoms due to obstruction by harming the nose physiology minimally (3) (4) . Although dyspnea and fatigue during sport and other activities are general complaints of patients with NSD, no study has examined the effects of NSD or septoplasty operation on the physical fitness level. Only one study investigated the physical performance of the children who breathed normally and who breathed through the mouth. The physical performance was found to be diminished in the children who breathed through the mouth compared with their healthy peers (5). Therefore, it was planned to determine how functional outcomes and physical fitness level of patients were affected following the septoplasty operation due to theshortness of breath during workout and other activities because the air taken through the mouth was not humidified, warmed, and filtered adequately in NSD (3) (4) (5) .
SUMMARY
This study aimed to determine the effect of septoplasty on functional outcomes and physical fitness level.
Seventeen patients (mean age = 27.52 ± 7.77 years) with obvious nasal septal deviations (NSDs) were enrolled in the study. All patients underwent a detailed otorhinolaryngologic examination, and the functional movement skills and physical fitness level were evaluated before operation and 6 months after the operation. Functional outcomes were assessed using the timed up and go test and timed up and down stairs test. The physical fitness level of patients was assessed using 6-min walking test (6-mWT), muscle strength tests, muscle endurance tests, flexibility tests, agility test, speed tests, and balance tests.
The aim of the present study was to determine the effect of septoplasty on functional outcomes and physical activity level.
It was hypothesized that the functional outcomes and physical fitness level of patients with NSD would increase after septoplasty.
MATERIAL AND METHODS
Thirty-seven patients with nasal deviation, who applied to the otorhinolaryngology polyclinic of Dışkapı Yıldırım Beyazıt Training and Research Hospital, Ankara, Turkey for the septoplasty operation, were included in the study. Of these, 20 patients did not attend the postoperative control examination. Hence, the study was completed with 17 patients.
Patients with hypertension, coronary artery disease, diabetes mellitus, cerebrovascular infarcts, and other nasal pathologies, such as allergic rhinitis, excessive turbinate hypertrophy, concha bullosa, chronic rhinosinusitis, or nasal polyposis; cigarette smokers; and routine drug users were excluded from the study. In addition, the patients who could not cooperate with the tests, had any other orthopedic or systemic problems, or underwent any other surgery were excluded from the study.
The anterior rhinoscopy and flexible fiberoptic nasopharyngoscopy assessments revealed markedly deviated nasal septum in all patients. During septoplasty, a hemi transfixion incision was made under local anesthesia for all patients.
Functional outcomes were determined using the timed up and go (TUG) test and timed up and down stairs (TUDS) test (6-7). Sixmin walk test (6mWT), muscular strength, muscular endurance, flexibility, speed, agility, and balance tests were performed to assess the physical fitness level. Patients wore comfortable outfits and sneakers during the assessments.
The 6mWT was performed as a submaximal cardiovascular endurance test (8) .
Trunk extensors muscle strength and upper abdominal muscle strength were assessed using the manual muscle strength test developed by Dr. Lovett (9) .
Abdominal muscles endurance and dorsal extensors endurance were assessed using the sit-up test and reverse sit-up test, respectively, and the number of movements made within 30 s was recorded (10-11).
The sit-and-reach test was performed to assess the flexibility of the lumbar region, hamstring muscles, and gastrocnemius muscle, and dorsal extension movement test was performed to test trunk flexibility (9) .
The speed of the patients was assessed using 20-meter fast walking and fast up and down stairs test (12) . The agility of the patients was assessed using the 10 × 5m shuttle run test (13) . The functional mobility and balance of the patients were assessed using the forward functional reach test (6).
All patients were informed about the purpose, potential benefits, and assessments methods of the study. The patients were asked to sign an informed consent. The human ethics committee of Training and Research Hospital approved this study in accordance with the Declaration of Helsinki (31.08.2010/03; 93).
Statistical analysis
The data collected from the groups before and after the treatment were analyzed using Statistical Package for Social Sciences (SPSS, IL, USA) for Windows Release 16.0 statistical package program. The variables determined during the measurements were expressed as mean ± standard deviation (X ± SD), and the percentage (%) value determined by counting was estimated.
The nonparametric Wilcoxon signed-rank test was performed for comparing numerical variables of the patients before and after the operation. The P significance value was accepted as 0.05 in all statistics.
RESULTS
A total of 17 patients, including 4 women and 13 men with NSD who are physically inactive, were assessed in the present study in terms of functional movement skills and physical fitness level before the operation and 6 months after the operation. The age of the patients was 27.52 ± 7.77 years, and the average body mass index was recorded as 24.45 ± 3.92 kg/m 2 . Weight and body mass index data, which were thought to affect physical fitness parameters, did not change in the patients following the postoperative evaluation.
The functional outcomes of the patients improved after the operation (P < 0.05). Moreover, when the physical fitness parameters of the patients before and after the operation were compared, it was found that 6-min walking test distance, abdominal muscular strength, each of the three muscular endurance test values, flexibility test results, 10 × 5m shuttle run test results, speed tests, and forward functional laying test values were better after the operation than before the operation (P < 0.05). However, the muscular strength of trunk extensors before and after the operation was not different (P > 0.05) ( Table 1) .
DISCUSSION
This novel study investigated the effects of septoplasty on functional outcomes and physical fitness level. It was hypothesized that the functional outcomes and physical fitness level would increase after septoplasty. The findings of the study revealed that the functional outcomes improved and the physical fitness level increased after the septoplasty operation.
NSD is a clinical state that results in the obstruction of air passages in nostrils and also causes sliding of the nasal septum to the right or left side. Consequently, the nose loses its normal structure and function. It has been reported in the literature that persons with NSD suffer from shortness in breath and general fatigue during workout and other physical activities (1).
It has been shown that the pulmonary functions improve following septoplasty in patients with NSD (13). Özkeçeci et al. evaluated the pulmonary arterial pressure (PAB) and right ventricular function of patients with NSD. They showed that patients with NSD had increased PAB levels and impaired function of the right ventricle compared with the healthy subjects. Moreover, the impaired outcomes improved after septoplasty (8).
High energy consumption during activities such as walking and easy and early fatigue can lead to a decrease in the activity level and exercise performance and also affect physical fitness unfavorably due to difficulty in breathing in patients with NSD. Therefore, the data of 17 patients with NSD before and after the septoplasty operation were compared in the present study.
Recent studies showed that deformities in nose physiology would affect the lungs adversely (14) (15) (16) . Some pathologies in the upper respiratory tract occurred frequently along with liver disorders; they were also involved in the pathogenesis of these illnesses (17-19) Şapçı et al. assessed preoperative and postoperative lung function tests of 31 patients with nasal obstruction treated with surgery, using a flow-volume spirometer, and showed that the pathology causing the upper respiratory tract obstruction affected lung physiology (16) . In the present study, the lung function was not measured directly but the tests used could reflect the functional performance of the patients. The TUG and TUDS results improved after surgery. These results were in accordance with previous studies indicating that septoplasty might improve the functional capacity of the patients.
Cardiovascular endurance, one of physical fitness parameters, is crucial for the persons to be social and perform their daily life activities without difficulty. Cardiovascular response occurring as a result of exercise tests is a major criterion used in the exercise prescriptions of both healthy and ill patients (13) . The 6mWT was performed in the present study to assess cardiovascular endurance. The 6-min walk distances of the persons increased significantly after the operation. Considering that patients with nasal deviation suffer from difficulty in breathing during physical activities, it was believed that a reduction in these complaints after the operation could have affected the walking distance of the patients. Despite studies in the literature investigating various lung functions and respiration function tests of patients with nasal deviation before and after the operation (5, (20) (21) (22) , no study explored the physical fitness and functional outcomes. However, corresponding to the present study, Tüzüner et al. (23) assessed the pulmonary function of patients who underwent septoplasty operation. They reported an improvement in 6-min walk distance and pulmonary functions of patients after the operation.
It was shown that muscle strength is a determinant of physical activity level in healthy persons (24) . It was seen that patients with weak muscular force had more difficulty in performed motor activities (25) . Furthermore, patients with chronic respiratory system illnesses had diminished the muscular strength and did not use their skeletal muscles (26) . In the present study, the muscle strength of abdominal muscles was found to be better after the operation, although the muscle strength of trunk extensors did not change. The endurance of trunk extensors and abdominal muscles was found to be better after the operation. The studies conducted on healthy and patient groups reported a relationship between muscle strength and muscular endurance (27) . The endurance of trunk extensors was found to be higher after the operation in the present study. It was believed that unchanging muscular force after the operation had something to do with the measurement method used. The manual muscle strength testing used in the present study yielded a more general result compared with technological devices. Had a more sensitive system, such as isokinetic systems, been used in the present study, the results would have been much different. Moreover, it was presumed that this was the outcome of the effect of oxygen consumption capacity of the persons on the endurance parameters; this capacity could have increased after the operation (28) .
The present study showed that the sit-and-reach test and the flexibility of trunk extension movement improved after the operation. Moreover, the values of 10 × 5-m shuttle run test, which was used as an agility test, improved after the operation. This outcome led to the belief that the physical fitness level of some persons increased after the operation due to more comfortable movement and hence improvement in their breathing and pulmonary functions.
Kürkçüoğlu et al. (20) compared the respiration function tests of patients with nasal deviation before and after the operation. They concluded that correction of NSD surgically could facilitate not only the resolution of nose obstruction but also the improvement in lung functions. In the present study, it was thought that speed and balance parameters, like all physical fitness parameters, could be influenced by the affected lung functions and this influence disappeared after the operation.
The primary limitation of the present study was that the parameters could not be assessed despite the opportunity to compare the study group with an age-matched healthy population or with an age-matched population with NSD. Another limitation was that the present study used manual muscle test assessments for muscle strength measurement.
CONCLUSIONS
The present study demonstrated that the functional outcomes and physical fitness parameters improved after the septoplasty operation. Further investigation is needed to determine which exercises can improve the physical fitness level of the patients with NSD before and after septoplasty operation. In addition, studies on
Effect of septoplasty on functional outcomes and physical fitness level a larger number of patients with NSD, which comprise a group of patients participating in an exercise program after the operation compared with the healthy control group and use more specific measurement techniques, would help to address this issue.
